With the title Vision and Change for a New Century, the Sixth Southern Hemisphere Conference on Mathematics and Statistics Teaching and Learning, DELTA '07, was held at El Calafate near the World Heritage Los Glaciares National Park, Santa Cruz in southern Patagonia, Argentina. At 50° south this may take the record for the most southerly mathematical conference ever, but the venue provided a beautiful backdrop to a most interesting event. Situated to the east of the snow-capped Andes, El Calafate has the character of a frontier town with a rectangular road grid system, timbered buildings of mid-European style, and many tourist restaurants and shops. In early summer, daylight lasts till 10pm and the prevailing westerly wind blows much of the time, but often the lenticular wave clouds lie still in the sky. The climate is dry in the mountain lee, and the surrounding hill country is almost a desert with dried up lakes, but go only a few kilometres nearer to the mountains and afternoon showers can be heavy. The famous Moreno Glacier lies 40 km to the west and its 20 metre high snout periodically cuts across the east-Andean Lake Argentino forcing a build-up of water pressure on its upper part which bursts through in a sub-glacial channel often forming an archway of ice when it does so: and this can collapse in spectacular fashion. A visit to the glacier is a 'must' . The loud cracks of calving icebergs are a constant attraction, but take care not to get sunburnt under the chin with the dangerous reflection of solar radiation off the ice.
The Delta conferences began in 1997 in Australia and are regular biennial event held in late November, hitherto in Australia, South Africa, New Zealand and most recently at El Calafate. The main theme is that of learning mathematics and statistics at undergraduate level, both for specialist mathematics students and other key users such as engineers, but there is greater emphasis on pedagogy than might be the case at UK national conferences such as the Undergraduate Mathematics Teaching Conference (UMTC) or the IMA Mathematical Education of Engineers. Nonetheless UMTC/IMA related issues receive proper attention. Over 40 very varied papers were presented, both plenary and contributed, the latter being held mainly in parallel session, so the plan here is to pick up on some of the main overlapping themes and relate these in context. In a short overview such as this it is possible only to mention some and not all of those who contributed, but the event would not have been the success it was without the participation of everyone who took part.
Before the conference began, the papers were presented to the participants having already been published in the International Journal of Mathematical Education in Science and Technology (IJMEST) and in a dedicated set of conference proceedings. In an editorial foreword to the IJMEST edition, Victor Martinez-Luaces (Univ de la Republica, Uruguay) and Cristina Versavsky (Monash University, Australia) set the scene and noted in particular Tall's three worlds of mathematics -embodied, symbolic, and formal. The effectiveness of these was taken up by Sepideh Stewart and Jan Thomas (University of Auckland, New Zealand) in the context of learning linear algebra. Our task here is to extend the scene setting into the papers in the proceedings as well and we do this under the following headings.
Classical Explorations and New Perspectives
Ansie Harding and Johann Engelbrecht (Univ Pretoria, South Africa), in a two-part article, illustrated the trail of history in the development of a graphical representation of the complex roots of a function. Based on an idea from the 1950s, sibling curves in an orthogonal plane to the Argand diagram arise in complex mappings when the domain is restricted to real numbers. It is claimed that this gives a new insight into visualising complex roots, which is of great assistance in presenting to students the evolution of the historical development of mathematics in an empirical, exciting and accessible manner.
Mathematical Preparedness of Joining Students
The decline in the preparedness of new undergraduates in mathematics and physics was first seriously reported in the United Kingdom about twenty years ago. Now it is a worldwide concern. Many strategies have been adopted to evaluate and mitigate its effects, such as diagnostic testing, self-assessment, the use of bridging units and foundation study, so it was no surprise that many speakers addressed this at Delta07. Sandra Britton et al (Univ Sydney, Aus) reported on a test that was used to decide whether students should register on the highest level first year mathematics course MATH1901 and how the test is useful as a predictor of performance on MATH 1901. Barbara Miller-Reilly (Univ Auckland, NZ) described how three different bridging units had been used over the past decade and how students had reacted to them. A key element is the teacher-student relationship and an acknowledgement of the student background. Sheena Parnell et al (also Auckland) spoke about individual student experiences taking a tertiary foundation certificate aimed at bringing underprepared students up to a satisfactory level. Jeanetta du Preez (Univ Pretoria, SA) noted that out of 782 engineering students diagnostically tested in pre-calculus skills in 2005, 90% fell below the anticipated norm. Graciela de Lazarte at al (Univ Nacional de Jujuy, Argentina) also use a bridging unit in the engineering faculty to minimise the dropout rate. For those unable to complete it satisfactorily, a complementary foundation unit follows which includes study techniques. Maria Ines Cavallaro & Marta Anaya et al (Univ Buenos Aires & Univ Tec Nacional, Arg) in one paper commented on the approach of engineering students to modelling and general competence.
In the other, on probabilistic judgement, it seems that students tend to relinquish formal knowledge for simpler heuristics when attempting to describe the outcome of an event. Many other authors noted that engineering students, as with other core users of mathematics had likewise simplistic conceptions.
Educating Teachers
Kevin McLeod (Univ Wisconsin-Milwaukee, USA) spoke about a programme to educate mathematics teachers, which implements the main recommendations of a report by the American Mathematical Society and Mathematical Association of America (MAA). Prospective teachers must take mathematics courses dedicated to problem solving and critical thinking. Gary Harris at al (Texas Tech University, USA) reported on evaluating a short training course aimed at mathematics teaching assistants in the university sector. This is an important topic in many institutions just now, having been largely neglected for a long time. Melissa Rodd (Institute of Education, Univ London, UK) spoke about developing maths-identities for teachers in the UK but trained overseas. London has a very high proportion of people born abroad so language and cultural issues are most important. Both Colette and Jean-Marie Laborde (Univ J Fourier, Grenoble, France) are well known in the tertiary mathematical education circuit, and have over the years pioneered Cabri-geometry. This is of special application in teacher training and visualisation. Jean-Marie put forward a conceptual problem that starts with a straight-line segment divided equally into 4 parts. It is then folded into a 2D square. Going up a dimension, 6 squares drawn adjacently in the form of a cross are then folded into a 3D cube. Up a dimension again, an Orthodox or Byzantine 3D cross of 8 cubes, made famous by the surrealist painter Salvador Dali, is somehow folded into an 8 hyperfaced sided 4D cubical solid. The mind boggles.
Modelling in mathematics and statistics
There were many papers looking at modelling. Victor Martinez-Luaces (Univ de la Rep, Uruguay), in one of the more overtly mathematical papers, addressed inverse modelling problems in chemical engineering involving systems of ordinary differential equations (ODEs). His comments reflected those of the SEFI Mathematics Working
Group in that teachers of engineers make much more progress with their students when presenting real life problems and maybe having an active research interest and career experience related to what they are teaching. For statistics, Paula Dieser et al (Univ Nacional de la Pampa, Arg) put forward a fascinating probabilistic problem on explorers trying to escape from a cave but with a didactic analysis aimed at teacher training.
Technology and Resources
Computer algebra and its capacity to enhance higher level student learning always features at a conference such as this. In a joint Russian and Argentinean paper Oleg Nagornov (Moscow State Univ, Russia) and Nora Puliese et al (Univ Nacional de San Juan, Arg) looked at animation options in solving partial differential equations using Maple so that a total picture of the physical processes can emerge. Jeff Waldock (Sheffield Hallam Univ, UK) noted that mathematical thinking could be inspired by processing digital images using an EXCEL spreadsheet. There has been a long history of highly successful use of EXCEL at that university. Also Quay Van der Hoff et al (Vaal Unit of Tech, SA) have used EXCEL to explore the numerical solutions of certain 1 st order ODEs. Greg Oates et al (Univ Auckland) has delivered lectures using a tablet computer, with all the activity of the screen captured as a digital recording along with audio-narration of the lecturer's commentary. With the teething problems ironed out there is an emerging belief that student learning is enhanced. There are equivalent practices elsewhere in various forms, including .pdf files or slides, but there is always the question as to how far should one go in preparing such recapitulating material for students noting the time they take to absorb it in relation to the necessary self-practice and doing examples. David Smith (Duke Univ, Durham, NC, USA) was involved with Project CALC ten years ago, which is now in essence an online calculus resource for 1 st year students with interactive features. This is already freely available and will hopefully be published by the MAA. Matthias Kawski (Arizona State Univ, USA) uses interactive dynamic visualisation tools such as the JAVA Vector Field Analyzer for higher-level undergraduates and postgraduates in courses in differential equations and dynamical systems. Batseba Mofolo et al, (Univ Johannesburg, SA) gave details of a diagnostic report studying the learning difficulties of 37 students of engineering mathematics in the understanding of solids of revolution.
The student experience
So often maths is studied and practised in a lone working environment, but modelling teachers and others in recent years have moved to group working. Anne D'Arcy Warmington (Curtin Univ of Technology, Aus) gave an account of a venture into group working at basics level and recounted prior and posterior student attitudes. Many teachers in the southern hemisphere, as elsewhere, are involved in teaching students in a second language and this can cause particular difficulties -hence a greater need to record and revisit lectures. Cristina Varsavsky (Monash Univ, Aus) delivered a detailed evaluation of a questionnaire survey into students' experiences. She identified several areas needing greater attention, notably good teaching practice, social environment and the formation of generic graduate qualities -all to meet the demands of the performance culture. Also included are pro-active measures to engage and motivate students, and thereby enhance retention. Retention is a major issue, and some Southern Hemisphere institutions have very high discontinuation rates, which would not be tolerable in the UK. Ross Cuthbert et al (Queensland Univ of Tech, Aus) reported on the progress of the 2002 1st year engineering cohort. 20% graduated but 60% had discontinued but a special support programme offered to 1st year students proved to be able to double completion rates.
Discussion and Next Time
It was not all paper delivery. A valuable discussion organised by Melissa Rodd and others examined measures of effective learning in lectures. This is a very topical subject worldwide just now and it looks destined to run and run though the emphasis will change. Next time Delta09 is due to convene at Gordon's Bay, South Africa at Villa Via, the hotel by the waterfront. It promises to be an interesting and visually delightful event. 
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